What is claimed is : 

1 . A test facility for testing a material, comprising: 

a test section housing defining a first flow path and a second flow path, each flow path 
having upstream and downstream ends, respectively; 

a conduit enclosing a portion of the first flow path for accommodation therethrough of a 
first fluid flow having a first temperature; 

a sleeve concentric about the conduit to define an annular portion of the second flow path 
for accommodation therethrough of a second fluid flow having a temperature higher than the first 
temperature; and 

a test material disposed on the conduit in contact with the annular portion. 

2. The test facility of claim 1, fiirther comprising: 

a combustor section defining a combustion chamber in fluid communication with the 
upstream end of the second flow path and the downstream end of the first flow path, 

at least one fiiel injector disposed proximate the downstream end of the first flow path 
and proximate the upstream end second flow path. 

3. The test facility of claim 2, fiirther comprising: 

a source of compressed fluid coupled to the test section at the upstream end of the first 
flow path; and 

an exhaust channel coupled to the downstream end of the second flow path. 
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4. The test facility of claim 3, further comprising: 

a heat exchanger disposed in the exhaust channel in thermal communication with the 
source of compressed fluid. 

5. The test facility of claim 3, further comprising: 

an exhaust valve and silencer coupled to the exhaust channel. 

6. The test facility of claim 1 , 

wherein the first fluid flow is oriented along an axis in a first direction and the second 
fluid flow is oriented along the axis in a direction opposite the first direction. 

7. The test facility of claim 1 , 

wherein the sleeve defines a plurality of channels for accommodation therethrough of a 
fluid coolant. 

8. The test facility of claim 1 , 

wherein the conduit is a pipe having proximal and distal end portions, the pipe being 
slidably disposed in the test section housing, and 

wherein the test section housing further defines a removal port through which the 
proximal end portion of the pipe is disposed, and the test section housing includes a removable 
plate covering the removal port, the pipe being removable from the test section housing through 
the removal port. 
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9. The test facility of claim 8, further comprising: 

at least one seal sealing the first flow path between the pipe and the test section housing, 
wherein the seal includes a spring and at least one piston ring, 

wherein the at least one piston ring is disposed around the distal end portion of the pipe to 
provide a compression seal between the at least one piston ring and the pipe, and 

wherein the at least one piston ring is loaded by the spring to provide a compression seal 
between the at least one piston ring and the test section housing. 

1 0. The test facility of claim 1 , 

wherein the conduit comprises a first plurality of serially connected longitudinal pipe 
sections. 

11. A test facility for testing a material, comprising: 

a test section housing defining a primary flow path for accommodation therethrough of a 
first fluid flow having a first temperature; 

at least one test article enclosing a portion of the at least one secondary flow path for 
accommodation therethrough of a fluid flow having a temperature lower than the first 
temperature; 

a test material disposed on an outer surface of the at least one test article in contact with 
the primary flow path. 



21 



12. The test facility of claim 11, fiirther comprising: 

at least one fuel injector disposed in the test section housing proximate an upstream end 
of the first flow path, 

wherein the test section housing defines a combustion chamber in fluid communication 
with the at least one fuel injector, the combustion chamber occupying a portion of the upstream 
end of the first flow path. 

1 3 . The test facility of claim 1 2, 

wherein the combustion chamber is in fluid communication with a downstream end of the 
at least one secondary flow path. 

1 4. The test facility of claim 1 1 , further comprising: 

a source of compressed fluid coupled to the test section at the upstream end of the first 
flow path; and 

an exhaust channel coupled to the downstream end of the first flow path. 

15. The test facility of claim 14, further comprising: 

a heat exchanger disposed in the exhaust channel in thermal communication with the 
source of compressed fluid. 

16. The test facility of claim 14, further comprising: 

an exhaust valve and silencer coupled to the exhaust channel. 
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1 7. The test facility of claim 1 1 , 

wherein the an upstream end of the at least one secondary flow path is in fluid 
communication with the downstream end of the first flow path. 

1 8. The test facility of claim 1 1 , 

wherein the first fluid flow flows over the at least one test article in a direction 
substantially perpendicular to a longitudinal axis of the at least one test article. 

1 9. The test facility of claim 1 1 , 

wherein the at least one test article comprises a plurality of test articles and the at least 
one secondary flow path comprises a plurality of secondary flow paths. 

20. The test facility of claim 1 1 , further comprising: 

at least one seal sealing the at least one secondary flow path between the at least one test 
article and the test section housing, 

wherein the seal includes a spring and at least one piston ring, 

wherein the at least one piston ring is disposed around a distal end portion of the at least 
one test article to provide a compression seal between the at least one piston ring and the at least 
one test article, and 

wherein the at least one piston ring is loaded by the spring to provide a compression seal 
between the at least one piston ring and the test section housing. 
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2 1 . The test facility of claim 1 1 , further comprising: 

a load cell coupled to the at least one test article to mechanically load the test article. 



22. A gas turbine engine simulation system, comprising: 

a test section housing having a first flow pathway for the flow of hot combusting fluid, 
a supply means for providing compressed fluid to the test section, 
a combustion means for combusting the compressed fluid in the first flow pathway, 
a test article disposed in the test section housing having a test material deposited on an 

outer surface of the test article, in contact with a portion of the first flow pathway, and 

a first cooling means incorporated with the test article for providing a temperature 

gradient through the test article. 

23. The gas turbine engine simulation system of claim 22, 

wherein the temperature gradient is at least 250 degrees Fahrenheit over a test material 
thickness of 0.020 inches. 



24. The gas turbine engine simulation system of claim 22, fiirther comprising: 
a load means for mechanically loading the test article. 
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25. The gas turbine engine simulation system of claim 22, further comprising: 

a sleeve disposed concentrically about the test article to define an annular flow path 

therebetween, the annular flow path coinciding with the portion of the first flow pathway, and 

a second cooling means disposed in the sleeve for cooling the sleeve and providing a heat 

sink for the hot combusting fluid in the first flow pathway. 



26. A method for testing a material under high temperature and pressure, comprising: 

supplying a compressed fluid to a test section having a first flow pathway; 

directing a portion of the compressed fluid through a second flow pathway defined in a 
test article disposed in the test section in a portion of the first flow pathway; 

combusting a fuel with the compressed fluid in the test section to provide a high 
temperature and pressure fluid flow through the portion of the first flow pathway; 

providing a cooling fluid flow through the second flow pathway to create a temperature 
gradient in the test article. 



27. The method of claim 26, further comprising: 
mechanically loading the test article. 



28. The method of claim 27, further comprising: 

depositing a plurality of test materials on the test article. 
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